automatic permanent virtual circuit connection activation 
for Connection Oriented Networks 

Technical Field 

[0001J The present invention relates generally to the field of data communications or 
telecommunications and, in particular, to the automatic connection activation of 
permanent virtual circuits in communication networks. 

Background 

[0002] The asymmetric digital subscriber loop (ADSL) services that are being 
deployed throughout the world provide a tl user to network interface." (UNI) 
Conventionally, an ADSL modem is connected to a digital service line access multiplexer 
(DSLAM) via the UNI. The ADSL service is invoked by provisioning at least one virtual 
circuit. The virtual circuit needs to be provisioned from end-to-end (source to 
destination) and involves multiple network elements. The provisioning procedure is 
tedious and time consuming. Some modems and DSLAMs are configured to default to a 
single virtual circuit for each end user. In order for the ADSL service to be functional, 
both the ADSL modem and an associated DSLAM need to have a compatible ATM layer 
configuration. Existing networks that utilize virtual circuit connections and can be 
categorized as connection oriented, include but are not limited to "asynchronous transfer 
mode (ATM), frame relay (FR) and multi-protocol label switching (MPLS). 

[0003] The common network element deployment strategies typically consist of 
manually provisioning a permanent virtual circuit (P VC), default initializing a PVC, or 
implementing a signaling connection setup sequence for switched virtual circuits (SVC). 
The signaling connection setup sequence requires pre-provisioned signaling client/server 
entities in some of the elements. A combination of the above strategies may also be 
applied to the access network. The above described deployment strategies are labor 
intensive and can cause interoperability limitations between different vendor's 
equipment. 
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[0004] For the reasons stated above, and for other reasons stated below which will 
become apparent to those skilled in the art upon reading and understanding the present 
specification, there is a need in the art for improvements in end-to-end provisioning of 
communication systems. 

Summary 

[0005] The above-mentioned problems with end-to-end provisioning in 
communication systems and other problems are addressed by embodiments of the present 
invention and will be understood by reading and studying the following description. 

[0006] A method of automatic permanent virtual circuit connection activation is 
provided. The method includes detecting initiation of communication between a first and 
a second network element at a first reference point. The method further includes 
receiving at least one virtual circuit identifier of the first network element and learning at 
least one virtual circuit identifier of the second network element. In addition the method 
includes creating a translation connection between the first and second network elements. 

[0007] Another method of automatic permanent virtual circuit connection activation 
is provided. The method detects initiation of communication between a first and a second 
network element at a first reference point. The method learns at least one virtual circuit 
identifier of the first network element and learns at least one virtual circuit identifier of 
the second network element. Further the method creates a translation connection between 
the first and second network elements. 

[0008] A communication network has been described. The communication network 
includes an access network, a central unit selectively coupled to the access network and a 
customer premises equipment selectively coupled to the central unit. In addition, the 
communication network includes an automatic permanent virtual circuit (PVC) 
connection activation function embedded within the central unit. The automatic PVC is 
enabled when the customer premises equipment is initialized and is adapted to create a 
translation connection between the customer premises equipment and the central unit. 
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Brief Description of the Drawings 
[0009] Figure 1 is a block diagram of an exemplary communication system 
employing an embodiment of this invention. 

[0010] Figure 2 is a flow chart of one embodiment of a method of automatic 
permanent virtual circuit (PVC) connection activation according to the teachings of this 
invention. 

[0011] Figure 3 is an illustration of another exemplary communication system 
employing an embodiment of this invention. 

[0012] Figure 4 is an illustration of another exemplary communication system 
employing an embodiment permanent virtual circuit connection activation according to 
the teachings of the present invention. 

Detailed Description 
[0013] In the following detailed description, reference is made to the accompanying 
drawings that form a part hereof, and in which is shown by way of illustration specific 
illustrative embodiments in which the invention may be practiced. These embodiments 
are described in sufficient detail to enable those skilled in the art to practice the invention, 
and it is to be understood that other embodiments may be utilized and that logical, 
mechanical and electrical changes may be made without departing from the spirit and 
scope of the present invention. The following detailed description is, therefore, not to be 
taken in a limiting sense. 

[0014] The invention described herein applies to virtual circuit connections for 
connection-oriented networks including but not limited to "asynchronous transfer mode 
(ATM), frame relay (FR) and multi-protocol label switching (MPLS). Networks of this 
type utilize virtual circuit connections that have local significance on a communications 
link. An "end to end" virtual connection is created by the network elements that translate 
the virtual circuit connection identifier (VCCI) values to the required value for the next 
link. 
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[0015] The naming convention for the "virtual circuit connection" varies for each 
network protocol. The definition of the "virtual circuit connection" herein is a 
communications method on any communications link that supports a connection oriented 
address structure which permits multiplexing more than one communication session onto 
one physical link. In addition, the "virtual circuit connection" does not consume 
communication link bandwidth when the given communications session is idle. When it 
is necessary to reference the address field of any given network protocol that supports 
"virtual circuit connections" then the term "virtual circuit identifier" is utilized. 

[0016] Embodiments of the present invention implement a method for automatic 
permanent virtual circuit (PVC) connection activation between an access network and 
customer premises equipment. The method provides end-to-end connection between the 
customer premises and an access network. In one embodiment, the method learns both 
the virtual circuit identifier values of the associated customer premises equipment and a 
network element. The encoding of the virtual circuit identifiers is dependent on the given 
connection oriented protocol. In another embodiment, the method learns the virtual 
circuit identifier values of the associated customer premises equipment and is provided 
the virtual circuit identifier values of the network element. Once the virtual circuit 
identifier values of the associated equipment are known, the method provisions its 
associated switching function for the known values and provides an automatic translation 
between the customer premises equipment and the network element. 

[0017] In one embodiment, the present invention provides a method of automatic 
PVC connection activation that enables a 'plug and play' solution for an asymmetric 
digital subscriber loop (ADSL) access network. An "automatic PVC algorithm" permits 
the network equipment to automatically learn about the end user device ADSL modem 
equipment configuration and automatically establish an ATM layer connection. 

[0018] Figure 1 is a block diagram of one embodiment of a communication system 
shown generally at 100. Communication system 100 is one example of a system 
employing automatic PVC connection activation according to the teachings of the present 
invention. In one embodiment, communication system 100 is a packet, frame, label, cell 
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based communication system, or the like. Communication system 100 includes an end 
user device 1 1 0 selectively coupled to a remote unit 120 via a private interface 102. End 
user device 110 comprises one or more computers, facsimile machines, data scanners, or 
the like that interface with remote unit 120 for access to one or more networks such as 
140. Private interface 102 is a protocol for communication between end user device 1 10 
and remote unit 120 and is located at reference point #1 that lies between end user device 
1 10 and remote unit 120. 

[0019] In one embodiment, remote unit 1 20 is integral to the end user device 1 1 0. In 
another embodiment, remote unit 120 is a separate device that is located at or near the 
customer's premises. In one embodiment, remote unit 120 is a modem. In another 
embodiment, remote unit 120 is any interface device that is capable of converting signals 
for communication between end user device 110 and an access network such as 140. In 
one embodiment, remote unit 120 and end user device 1 10 comprise customer premises 
equipment 170. In one embodiment, a plurality of end user devices such as 1 10 are 
coupled to remote unit 120 and remote unit 120 manages transmission priority of the end 
user devices. In another embodiment, a priority management device such as a router is 
coupled between a plurality of end user devices such as 1 10 and remote unit 120. 

[0020] Remote unit 120 is selectively coupled to central unit 130 via a public 
interface 104. Public interface 104 is a protocol for communication between the remote 
unit 120 and central unit 130. Public interface 104 is located at reference point #2 that 
lies between the customer premises equipment 170 and access network 140. In one 
embodiment, public interface 104 is a user network interface (UNI). For ease of 
discussion communication system 100 is described with only one remote unit 120. It is 
understood that central unit 130 is capable of coupling to a plurality of remote units. 
Central unit 130 is coupled to access network 140 and provides the cross connection for 
each virtual connection from one or more customer premises equipment such as 170 and 
an access network such as 140. In one embodiment, central unit 130 is any one of a 
number of access network equipment elements such as, an ADSL transmission unit- 
central office (ATU-C), a central office DSLAM, an integrated DLC, a remote DSLAM 
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that is subtended from a DSLAM or an ATM switch, a remote access multiplexer 
subtended from a DSLAM or an ATM switch, or the like. 

[0021] In one embodiment, access network 140 is an ADSL access network. In 
another embodiment, access network 140 is an xDSL access network or other broadband 
access network. In one embodiment, access network 140 enables connection to one or 
more Internet service provider (ISP) devices such as 150. In another embodiment, access 
network 140 allows connection to other networks such as the internet, wide area 
networks, public switched telephone network, network elements, network nodes and the 
like. In one embodiment, ISP device 150 is coupled to access network 140 via a second 
public interface 106. Public interface 106 is a protocol for interface between ISP device 
150 and access network 140. Public interface 106 is located at reference point #4 which 
lies between access network 140 and ISP device 150. In one embodiment public interface 
106 is a network-to-network interface (NNI). In one embodiment, public access network 
140 is an ATM network and remote unit 120 and central unit 130 comprise an ADSL 
transmission unit-remote (ATU-R) and an ADSL transmission unit-central office (ATU- 
C), respectively. 

[0022] In operation, communication system 100, when properly configured, 
communicates data from end-to-end, from the end user device 1 10 to access network 140 
or ISP device 150 or other desired destination, with virtual connection translation 
between the associated equipment. In one embodiment, virtual connection translation 
between the associated equipment includes between end user device 1 1 0 and remote unit 
120, between remote unit 120 and central unit 130 or other network element, between 
central unit 130 and access network 140, between access network 140 and ISP device 150 
or other network element. In one embodiment, ISP device 1 50 or other network element 
is the desired destination. In other embodiments, a network reached via ISP device 150 
or other network element is the desired destination. It is understood that additional 
virtual connection translations may be required to reach the desired destination, based on 
the application. 
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[0023] In one embodiment, data is transmitted between remote unit 120 and central 
unit 130 using virtual circuit identifier association. When remote unit 120 and central 
unit 130 are assigned the same virtual circuit identifiers then compatible data 
transmission is assured. When remote unit 120 and central unit are assigned or 
programmed to default to different virtual circuit identifiers then virtual connection 
translation is required. Embodiments of the present invention provide an automatic PVC 
connection activation between customer premises equipment 170 and central unit 130 or 
other cross connect equipment associated with access network 140. The other virtual 
connection translation locations within communication system 100 such as interfaces 102 
and 106 are implementation specific and are assumed pre-configured. For example, in 
one embodiment the network provider manages the virtual connection translation of data 
at interface 106. As a result, in one embodiment, automatic PVC connection activation 
enables end-to-end communication regardless of virtual circuit identifiers assigned to 
remote unit 120. In another embodiment, automatic PVC connection activation enables 
end-to-end communication regardless of virtual circuit identifiers assigned to remote unit 
120 and central unit 130. The flow chart of Figure 2, described below, provides one 
method for automatic PVC connection activation. It is understood that although one or 
more embodiments of the present invention are described with respect to an ATM based 
network any frame, label switched or packet based network or similar may benefit from 
automatic PVC connection activation. 

[0024] Figure 2 is a flow chart of one embodiment of a method for automatically 
configuring a permanent virtual circuit connection according to the teachings of the 
present invention. The method of Figure 2 begins at block 250 and detects the initiation 
of communication between two network elements. In one embodiment, the network 
elements consist of an end user device and a central unit. In one embodiment, the central 
unit is selectively coupled directly to an access network. In another embodiment, the 
central unit is selectively coupled indirectly to an access network. Detecting the initiation 
of communication between two network elements includes monitoring traffic between the 
two network elements. In one embodiment, detecting the initiation of communication 
consists of monitoring the arrival of one or more "framed payload structure(s)", such as 
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an ATM cell, high level data link control (HDLC) packet, point-to-point protocol (PPP) 
protocol data unit (PDU), layer 2 tunneling protocol (L2TP) PDU or other encoding for 
any connection oriented protocol. 

[0025] The method then proceeds to block 260 where it learns the virtual circuit 
identifier value of the associated equipment. For example, in one embodiment, at block 
260, the method learns the virtual circuit identifier values of a remote unit associated with 
the end user device and is provided the virtual circuit identifier values of the central unit. 
In another embodiment, at block 260, the method learns the virtual circuit identifier 
values of the remote unit and the central unit. In one embodiment, the method learns the 
virtual circuit identifier values of the remote unit and/or an associated central unit by 
monitoring virtual circuit identifier values transmitted from the remote unit and/or the 
central unit. When a valid P VC value is detected, as defined by "valid PVC data base" at 
block 275 then the method proceeds to block 270 and creates a translation connection 
between the remote unit and the central unit. At block 280, the method monitors the 
permanent virtual circuit connection's "virtual circuit identifier" on one or both links 
between the remote unit and the central unit and between the central unit and an 
associated network element or network and then proceeds to block 290. 

[0026] At block 290, the method determines whether or not the remote unit's virtual 
circuit identifier value has changed to a new valid PVC value, as defined by "valid PVC 
data base" at block 275. When the remote unit's virtual circuit identifier value has not 
changed the method proceeds back to block 280 and resumes monitoring the permanent 
virtual circuit for any changes. When the remote unit's virtual circuit identifier value has 
changed to a new valid PVC value, as defined by the "valid PVC data base" at block 275, 
then the method proceeds to block 255 and determines if a pre-determined number of 
changes of the remote unit's virtual circuit identifier values has been reached. The pre- 
determined number of changes of virtual circuit identifier values at the remote unit acts as 
a safety mechanism. In normal operation, there are limited cases in which the remote 
unit's virtual circuit identifier values will need to change. In order to limit changing of 
virtual circuit identifier values by hackers attempting to stay anonymous the method 
"times-out" and does not permit the user to proceed after "X" number of value changes 
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that occur over some time period. In one embodiment, the network provider or other 
network manager sets the value of X. In another embodiment, the network provider or 
other network manager can also disable operation of the safety mechanism. 

[0027] When the predetermined number of changes has been reached the method 
proceeds to step 265 and the method terminates. The termination procedure may include 
various security policies including disconnecting the current translation connections. 
When the number of virtual circuit identifier value changes has not been exceeded the 
method proceeds to block 270 and creates or "recreates" a translation connection based 
on the new virtual circuit identifier value. 

[0028] In an alternate embodiment, steps 255 and 265 are omitted and when the 
method reaches step 280 if the virtual circuit identifier value has changed to a new value 
as defined by the "valid PVC data base" at block 275 then the method proceeds to step 
270 and creates a translation connection based on the new virtual circuit identifier value. 

[0029] In another embodiment, the method described with respect to Figure 2 
includes a background timer task for disconnecting the translation connection when no 
activity exists on the two links. In one embodiment, no activity is defined as an idle state 
when no "framed payload structure" exists between the two network elements. In another 
embodiment, no activity is defined as an idle state when no "framed payload structure" 
exists between the two network elements nor between one of the network elements such 
as a central unit and a third network element or an associated network. In one 
embodiment, the third network element is a DSLAM, ATM switch, integrated DLC, 
remote access multiplexer, optical network unit or the like. In one embodiment, when the 
timer expires the translation connection is disconnected. This background timer task is 
optional and it is intended to recover from exception events due to errors (or other events) 
which may result in learning the wrong "virtual circuit identifier" value. The steps 
associated with the background timer task are described below. 

[0030] At block 220 a background timer task can either start or continue a timer when 
no activity exists on both links. The task continues to block 230 and tests for timer 
expiration and if the timer is not expired the method returns to block 220 to continue. If 



Attorney Docket No, 100.168US01 9 



block 230 detects that the timer has expired then it proceeds to block 240 which will 
disconnect or reset the translation connection. 

[0031] In one embodiment, the method described with respect to figure 2 operates as 
an algorithm implemented in hardware or software. In one embodiment, the algorithm 
implemented in hardware or software is built into the network. In another embodiment, 
the algorithm is built into the network at the edge of the network. In one embodiment, 
the algorithm is embedded in a public interface such as 104 as described with respect to 
Figure 1 . In one embodiment, the method described with respect to figure 2 operates as a 
function. In one embodiment, the function is a centralized function and is launched by a 
server that provides messaging between the remote unit and the central unit. In one 
embodiment, the algorithm or function is integral to the operation of the central unit. In 
another embodiment, the algorithm or function is adjunct to the operation of the central 
unit. The algorithm or function to implement automatic PVC connection activation is 
capable of residing in many locations in the network. 

[0032] Figure 3 is an illustration of one embodiment of a communication system 
shown generally at 300. Communication system 300 is an example of a system 
employing automatic PVC connection activation according to the teachings of the present 
invention. In one embodiment, communication system 300 is a packet, frame, label or 
cell based communication system. In this embodiment an ATM cell network is 
described. A permanent virtual circuit associated with each end user device 310-1 to 3 10- 
P is connected end-to-end once automatic PVC connection activation is implemented by 
PVC functions 306-1 to 306-N. 

[0033] Communication system 300 includes a plurality of remote units 320-1 to 320- 
R. In one embodiment, each remote unit 320-1 to 320-R is individually assigned a 
default VP/VC value or has been manually provisioned with VP/VC values. In this 
embodiment, remote unit 320-1 is assigned VP/VC values 0/32, remote unit 320-2 is 
assigned VP/VC values 8/35 and remote unit 320-R is assigned VP/VC values 0/35. 
Private interfaces 301-1 to 301 -Q are protocols for communication between end user 
devices 310-1 to 310-P and remote units 320-1 to 320-R, respectively. Private interfaces 
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301-1 to 301 -Q are located at reference point #1 that lays between each end user device 
310-1 to 31 0-P and its respective remote unit 320-1 to 320-R. The VP/VC values at 
reference point #1 are shown for completeness their value is arbitrary. Different VP/VC 
values can exist at reference point #1 , if a public network interface is present. If the 
remote unit 320-1 to 320-R terminates the connection-oriented protocol then reference 
point one would not exist. In this case the protocol stack on the remote unit 320-1 to 320- 
R would provide a VP/VC mapping function into the next higher layer of the protocol 
stack. When referring to a reference point it is understood that the interface is between the 
associated network elements or a network element and a network. 

[0034] Remote units 320-1 to 320-R are each selectively coupled to an associated 
central unit 330-1 to 330-N, via public interfaces 321-1 to 321-X, respectively. Public 
interfaces 321-1 to 321-X are located at reference point #2 that lies between each remote 
unit 320-1 to 320-R and its respective central unit 330-1 to 330-N. In one embodiment, 
public interfaces 321-1 to 321-X are UNIs. Each central unit 330-1 to 330-N is assigned 
VP/VC values for the reference point #3 side of the central unit. The VP/VC values may 
be assigned in a number of ways such as by the network provider, network management 
system, internal default, manual provisioning or the like. In this embodiment, central 
units 330-1 to 330-N are each assigned VP/VC value 0/35. It is understood that the 
VP/V C values in this embodiment are arbitrary and are for explanation purposes only. 
Internal interfaces 33 1-1 to 33 1-T are protocols for communication between central units 
330-1 to 330-N and network element 390. Internal interfaces 331-1 to 331-T are located 
at reference point #3 that lies between each central unit 330-1 to 330-N and network 
element 390. 

[0035] Central units 330-1 to 330-N are each selectively coupled to a network 
element 390. In one embodiment, network element 390 is one of a DSLAM, ATM 
switch, integrated DLC, remote access multiplexer, optical network unit or the like that is 
either directly or indirectly coupled to network 310. An access network, network 
provider or the like manages the interface between network element 390 and network 310 
at reference point #4. 
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[0036] In one embodiment, when one or more of remote units 320-1 to 320-N are 
initiating communication via reference point #2 then the automatic PVC connection 
activation functions 306-1 to 306-N each implements a PVC connection between 
reference point #2 321-1 to 321-X and its associated reference point #3 331-1 to 331-T, 
respectively. Each connection is a translation connection created between the VP/VC 
values at 321-1 to 321-X and the VP/VC values at 331-1 and 33 1-T, respectively, and 
enables communication between remote units 320-1 to 320-R and network 310. 

[0037] The automatic PVC configuration functions 306-1 to 306-N each monitors 
traffic between their respective remote and central units 320-1 to 320-R and 330-1 to 330- 
N. Only the operation of automatic PVC connection activation function 306-1 will be 
described in detailed since automatic PVC connection activation functions 306-2 to 306- 
N operate identically to 306- 1 . In one embodiment, when traffic is detected between 
remote and central units 320-1 and 330-1 automatic PVC function 306-1 learns the 
VP/VC values of both reference points #2 and #3, 321-1 and 33 1-1, respectively and 
creates a translation connection for transmission of traffic between remote unit 320-1 and 
central unit 330-1. In another embodiment, when traffic is detected between remote and 
central units 320-1 and 330-1 automatic PVC function 306-1 learns the VP/VC values of 
reference point #2 321-1 and receives the VP/VC values of reference point #3 33 1-1 via 
network messaging, or the like. In one embodiment, when traffic in the form of ATM 
VP/VC values is detected between remote and central units 320-1 and 330-1 automatic 
PVC function 306-1 learns the VP/VC values of reference point #2 321-1 and receives or 
learns the VP/VC values of reference point#3 33 1-1 by reviewing and learning the ATM 
VP/VC. Once both sets of VP/VC values are obtained the automatic PVC function 306-1 
creates a translation connection for transmission of traffic between remote unit 320-1 and 
central unit 330-1. The automatic PVC function 306-1 continues to monitor the traffic 
passed between remote unit 320-1 and central unit 330-1 for changes in associated ATM 
VP/VC values. In one embodiment, when the ATM VP/VC values for reference point #2 
321-1 and/or reference point #3 33 1-1 change the automatic PVC function 306-1 
recreates a translation connection for transmission between remote unit 320-1 and central 
unit 330-1. 
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[0038] In another embodiment, in addition to monitoring the traffic between reference 
point #2 321-1 and reference point #3 331-1 the automatic PVC function 306-1 counts 
the number of times (X) that the VP/VC values of remote unit 320-1 is changed and 
proceeds to an exception state when X equals a value set by the network provider, 
network manager or the like. 

[0039] In another embodiment, in addition to monitoring the traffic between reference 
point #2 321-1 and reference point #3 331-1 the automatic PVC function 306-1 can be 
enabled by a "valid PVC data base". The entries in the "valid PVC data base" determine 
whether or not the learned VP/VC value is acceptable for the given network. The data 
base may have been provisioned by the network provider, network manager or the like. 

[0040] In an alternate embodiment, a background timer task located within the 
automatic PVC function 306-1 that times out and disconnects the translation connection 
when no activity exists on reference point #2, 321-1 or reference point #3,331-1. In one 
embodiment, no activity is defined as an idle state when no "framed payload structure" 
exists on either reference point #2, 321-1 or reference point #3, 331-1. In one 
embodiment, when the timer expires, the translation connection is disconnected. This 
background timer is optional and is intended to recover from exception events due to 
errors (or other events) that may result in the learning of the wrong 6 Virtual circuit 
identifier." 

[0041] Figure 4 is an illustration of one embodiment of a communication system 
shown generally at 400. Communication system 400 is a conglomeration of network 
elements and virtual connections employing automatic PVC connection activation 
according to the teachings of the present invention. 

[0042] Communication system 400 includes a plurality of end-user devices 440-1 to 
440-X. Each end-user device 440-1 to 440-X is selectively coupled to a remote unit 450- 
1 to 450-K and each remote unit is selectively coupled to a network element 403-1 to 
403-T, respectively. Each remote unit to network element connection is enabled by 
automatic PVC connection activation as described with respect to Figures 1-3. As a 
result end-to-end communication between each end user device 440-1 to 440-X and a 
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destination is achieved. The destination includes ATM network 460, any other associated 
networks, network elements, network switches or the like that are directly or indirectly 
connected to the source end-user device 440-x via the configured P VC. 

[0043] Although only one remote unit 450-1 to 450-K is shown subtended from each 
network element 403-1 to 403-T, respectively, each network element 403-1 to 403-T is 
capable of supporting a plurality of remote units, network elements or the like. 

[0044] In one embodiment, end user device 440-1 is selectively coupled to remote 
unit 450- 1 and together they comprise customer premises equipment 470. Each network 
element 403-1 to 403-T includes a central unit or other device that provides a translation 
connection for each virtual connection between a remote unit 450-X and its associated 
network element 403-X. As illustrated in, figure 4 the network elements 403-1 to 403-T 
may comprise one of a central office digital subscriber line access multiplexer (CO. 
DSLAM) such as 403-1, a remote DSLAM subtended from CO. DSLAM 403-1 such as 
403-2, a remote access multiplexer (RAM) subtended from CO. DSLAM 403-1 such as 
403-3, an integrated digital loop carrier (DLC) such as 403-4, a remote DSLAM 
subtended from ATM switch 464 such as 403-6, a remote RAM subtended from ATM 
switch 464 such as 403-5, an optical network unit (ONU) such as 403-T or the like. 

[0045] End user devices 440-1 to 404-7 are each selectively coupled to remote unit 
450-1 to 450-K, respectively. In one embodiment, remote unit 450-1 to 450-K is an 
ATU-R. Remote unit 450-1 to 450-K is selectively coupled to one of a number of 
network elements 403-1 to 403-T via a user network interface 425-1 to 425-P. In this 
embodiment, automatic P VC connection activation provides a translation connection 
between remote unit 450-1 to 450-K and it's associated network element 403-1 to 403-T. 

[0046] CO. DSLAM 403-1 is selectively coupled to ATM switch 464. ATM switch 
464 is coupled to ATM network 460 and provides cross connection between ATM 
network 464 and network elements 403-1, and 403-4 to 403-T. 

[0047] Although communication 400 is illustrated with a variety of network elements 
employing various transmission modes, it is understood that a communication system 
employing automatic PVC connection activation may include any combination of 
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network elements, network nodes, switches, carrier systems or the like utilizing various 
transmission modes. 
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Conclusion 

[0048] A method of automatic permanent virtual circuit connection activation has 
been described. The method includes detecting initiation of communication between a 
first and a second network element at a first reference point. The method further includes 
receiving at least one virtual circuit identifier of the first network element and learning at 
least one virtual circuit identifier of the second network element. In addition the method 
includes creating a translation connection between the first and second network elements. 

[0049] Another method of automatic permanent virtual circuit connection activation 
has been described. The method detects initiation of communication between a first and 
a second network element at a first reference point. The method learns at least one virtual 
circuit identifier of the first network element and learns at least one virtual circuit 
identifier of the second network element. Further the method creates a translation 
connection between the first and second network elements. 

[0050] A communication network has been described. The communication network 
includes an access network, a central unit selectively coupled to the access network and a 
customer premises equipment selectively coupled to the central unit. In addition, the 
communication network includes an automatic permanent virtual circuit (PVC) 
connection activation function embedded within the central unit. The automatic PVC is 
enabled when the customer premises equipment is initialized and is adapted to create a 
translation connection between the customer premises equipment and the central unit. 

[0051] Although specific embodiments have been illustrated and described herein, it 
will be appreciated by those of ordinary skill in the art that any arrangement, which is 
calculated to achieve the same purpose, may be substituted for the specific embodiments 
shown. For example, although this invention is described with respect to configuring 
PVCs based on VP/VC values for the associated devices any type of virtual circuit 
identifiers may be used. This application is intended to cover any adaptations or 
variations of the present invention. Therefore, it is intended that this invention be limited 
only by the claims and the equivalents thereof. 
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